International tourism is considered an effective means of economic development. However, the effects of tourism are not evenly distributed between rural and urban households in China.
6 two main types of crises: natural and manmade. Manmade crises can be further divided into security-related and financial crises (Li, Blake, and Cooper 2010) . Page, Song, and Wu (2012) find that the swine flu pandemic and the 2008 global financial crisis decreased inbound tourism demand in the United Kingdom from 14 source markets such as the United States, Germany, Ireland, and Spain. Ritchie, Molinar, and Frechtling (2010) reveal that Canada and the U.S. were greatly affected by the global financial crisis but that Mexico was more influenced by the swine flu, the exchange rate, and weather conditions. Considering other similar crises, Eugenio-Martin, Sinclair, and Yeoman (2005) find that foot-and-mouth disease had a large negative effect on French tourists' arrivals and that the September 11th attacks had an effect on German tourists.
The economic effects of events are mainly studied at the aggregate level; however, it often remains unclear how the effects are distributed between different household groups.
The distributional effect has been studied in other fields, such as international trade. One of the frameworks used to study income distribution has been the three-channel framework developed by McCulloch, Winters, and Cirera (2001) in the context of trade liberalization. This framework has also been applied by Blake et al. (2008) to study the role of tourism in poverty relief. The three channels are prices, earnings, and government revenue. In the context of tourism, it has been argued that poor households are likely to be negatively affected by the price channel because inbound tourism expenditures tend to result in increased prices and decreased real income. However, poor households may benefit from the earnings channel due to increased wages in tourism-related sectors, provided that they meet the skills required for employment in these sectors. The growth in inbound tourism generally leads to an increase in tax revenue, but the patterns of government spending dictate whether poor households are better off (see Blake et al. 2008 for more discussion). Blake et al. (2008) find that in the case of Brazil, tourism expansion could result in welfare gains for the lowestincome households in the country, which had the potential to reduce income inequality.
Although the distributional effect of tourism on different income-level groups has been studied (e.g., Blake 2008), it has not yet been discussed in the context of households in different localities. In addition, the effects from two different types of events taking place simultaneously have not been investigated, where one event (e.g., a sporting event) improves a country's image and brings benefits and the other (e.g., a financial crisis) causes loss. In terms of event studies, it is worth investigating the distributional effects of large events on China's rural and urban households, because large events are likely to have huge welfare implications.
Approaches to evaluating the economic effects of events
The economic effects of tourism are most commonly evaluated using the input-output (I-O) and CGE methods (Li and Song 2013; Stabler, Papatheodorou, and Sinclair 2009 ). Both methods incorporate the links between different sectors within an economy.
Compared with the I-O method, the CGE method is considered to be more suitable for assessment of the economic effects of events, because it makes more reliable assumptions.
For example, the CGE method recognizes the constraints placed on factors of production when businesses operate at or near full capacity (Li and Song 2013; Stabler, Papatheodorou, and Sinclair 2009) . Therefore, the CGE method allows for price changes in the commodity and factor markets. Aggregate supply is no longer perfectly elastic, which results in displacement and negative effects on the economy. The CGE method is able to encompass the interactions between households, producers, and the government on the commodity, factor, and capital markets, whose behavior is governed by optimization principles. General equilibrium is achieved when all of the markets clear simultaneously, as opposed to partial equilibrium, which relies on the concept of ceteris paribus (Stabler, Papatheodorou, and Sinclair 2009) .
As articulated by Blake et al. (2006) , econometric models complement the CGE method in two main respects. First, econometric models can be used to estimate tourism demand elasticities for a specific destination, which is an important parameter in CGE models.
Proxies for demand elasticities are often borrowed from other studies, which is one of the main limitations in the literature. Second, econometric models can evaluate the direct effects of events on tourism demand, which is a key input in the CGE method. Econometric modeling can evaluate changes in tourism demand caused by events such as financial crises (Lim and McAleer 2005; Smeral 2010 ) and the Olympics (Athanasopoulos and Hyndman 2008); however, it cannot capture the total economic effect. CGE modeling can be used to evaluate the effects on the overall economy in terms of GDP and employment. Studies that use CGE models alone are based on crude estimations of changes in tourism demand, which may lead to unreliable results (e.g., Blake 2005; Madden 2006; Li et al. 2010) . This study overcomes these limitations by using both econometric and CGE models in its effect assessment.
The unbalanced distribution of economic effects in China
Under the household registration (i.e., hukou in Chinese) system universally implemented across the country, Chinese residents are administratively divided into rural and urban households (see Kanbur and Zhang 1999; Sicular et al. 2007; Yao, Zhang, and Feng 2005; Yao, Zhang, and Hanmer 2004) . Such a deliberate division is bound to have profound implications for the life opportunities of people with different hukou status (Chan and Zhang 1999), thereby leading to inequality. Tables 1 and 2 show two target variables for inequality: annual income and annual cash consumption. As the tables show, the contrast between the living conditions of the rural and urban households has been persistently striking. <Please insert Table 1 about here>   <Please insert Table 2 about here> The hukou system has certain leading administrative functions. Among others, internal migration control and the management of targeted people are still prevalent functions of the system (Wang 2004) . Hukou is very much a "birth-subscribed" system, because a person's hukou is largely inherited from his or her parents (Chan and Zhang 1999) . This facilitates the state's control of rural-urban migration by requiring anyone who seeks official sanction (i.e., to convert from rural to urban status) to complete an approval process (see Chan and Zhang 1999 for a detailed discussion). The conversion of one's hukou status from rural to urban is extremely appealing due to the associated improvements in areas such as education, employment opportunities, housing, and medical care (Chan and Zhang 1999) .
In addition to internal migration control, urban-biased policies exacerbate the ruralurban divide. The rationale for urban-biased policies has historically stemmed from the strategy of a centrally planned system that has favored heavy industrial development and has extracted agricultural surplus largely for urban capital accumulation and urban-based subsidies (Yang 1999) . With capital goods excessively concentrated in urban areas and a large fraction of the labor force restrained from leaving agriculture, the productivity and earnings of urban workers have far exceeded those of their rural counterparts (Yang 1999) .
Meanwhile, urban workers have been more likely to benefit from the government's financial transfer programs, because government expenditures and investments have tended to favor the urban sector and more new loans have been channeled to urban state-owned enterprises than to rural areas (Yang 1999 ).
The hukou system has been widely criticized for creating population immobility, economic irrationality, and market segmentation and retardation. Since 2014, reforms have been proposed with a view to removing the restrictions of hukou conversion in small cities and relaxing the restrictions in medium-sized cities (Branigan 2014; CCTV America 2015) .
In the face of large events at home and abroad, the rural-urban divide has particular implications for the welfare of rural and urban households, because the effects of events are likely to be unevenly distributed. From the perspective of tourism development, the accumulation and concentration of capital under urban-biased policies ensure that the tourism-related sectors in the urban areas are much better established. For example, urban areas have better facilities (e.g., hotels, restaurants, shopping centers, recreational centers, and convention and exhibition centers) and infrastructure (e.g., IT services, transport, and other public services), although rural areas have more natural resources for tourism (e.g., landscapes and seaside resorts). In the meantime, the existence of internal migration control segments the entire country's labor force and limits the job opportunities available to rural households. As a result, the income directly and indirectly associated with tourism-related sectors is more likely to be circulated among urban households.
Although the rural-urban disparity in China has long been noted in the academic literature, the distributional effects are mainly discussed in relation to environmental issues such as carbon taxing/charges (e.g., Brenner, Riddle, and Boyce 2007; Liang and Wei 2012) and the effects of the opening-up of China's economy, such as its entrance into the World Trade Organization (e.g., Anderson, Huang, and Ianchovichina 2002; Hertel and Zhai 2006) .
Measurement of the distributional effect of events on Chinese households is still a new topic and has policy relevance for future instances in which China prepares for a large special event or responds to a crisis.
The two events in China
The two events under investigation in this study are the Beijing Olympic Games (a special event) and the global financial crisis (a crisis). The former type of event is considered an opportunity to attract tourists, and the latter is likely to cause a decrease in tourism. This study is among the first to evaluate the effects of the occurrence of both types of events in the same year in a large economy.
Beijing Olympic Games, 2008
Special events such as the Olympic Games are expected to attract tourists and are therefore often justified on the basis of economic development. The Beijing Olympic Games were a perfect occasion to showcase China's ability to host world class events. The Games had once been anticipated to bring in half-a-million foreign visitors and additional income of US$4. Compared with the eager anticipation of the Games, the less-than-impressive turnover was mainly attributed to stringent visa regulations before the Games, along with a series of events that caused crises or disasters, such as the torch-relay protests, an alleged terrorist plot, and the Sichuan earthquake in 2008 (Li and Song 2013; Song, Gartner, and Tasci 2012) .
Reports and limited official announcements indicate that changes were made to visa policies, such as the suspension of multi-entry visas and an increase in visa fees (Song, Gartner, and Tasci 2012) . Although these visa restrictions might not have been intended to apply to all foreign source markets, the perception of cumbersome formalities and the diminished ability to obtain a visa could have deterred visitors from traveling. Due to the visa restrictions, China suffered a decrease of more than 10% in the number of tourist arrivals from 10 major source markets during the second and third quarters of 2008 (Song, Gartner, and Tasci 2012) . In addition, although it was expected to attract inbound tourists, the Olympic Games might in fact have had some crowding-out effects, whereby tourists canceled or delayed their trips to avoid issues such as traffic jams, higher prices, and long queues (Li and Blake 2009).
The global financial crisis, 2008-2009
Apart from the Olympic Games, another event in 2008 that had a significant effect on the China's inbound tourism market was hit hard because its major source markets are developed countries, which were the most affected by the recession. Hence, significant losses were unavoidable. From an economic perspective, the losses could be explained by the decline of output growth in the developed world, from 2. Since the recession, studies of its implications on tourism-related sectors have appeared, such as those by Ritchie, Molinar and Frechtling (2010) , Smeral (2010) , and Song and Lin (2010) . However, few have been dedicated to an analysis of China's inbound market.
Methods
Following Li and Song (2013) , this study adopts a combined approach that consists of econometric and CGE modeling. This approach is supported by Blake et al. (2006) . As explained in Section 2.2, the rationale for combining the two modeling methods is to provide reliable CGE model outputs for policy evaluation.
The combined approach has two steps. The first is to estimate the increase or decrease in China's tourism demand caused by the two events and to calculate the tourism demand elasticities. To this end, an econometric model known as the autoregressive distributed lags (ARDL) model was used. In the second step, the results from the ARDL model were fed into a two-household CGE model as inputs to evaluate the distributional effect of the two events on welfare. A function of the aggregate tourism price can represent the demand for the Cobb-Douglas aggregate product:
Econometric model

Computable general equilibrium (CGE) model
where T q is the quantity demanded by inbound tourists, T Q is the benchmark quantity demanded by inbound tourists, e is the exchange rate, and μ is the price elasticity of tourism demand.
Two household groups were incorporated into the CGE model, which was constructed on a three-channel framework: prices, earnings, and government revenue (Blake et al. 2008 ). This study focuses on the price and earnings channels and omits the government channel.
Although, from the perspective of poverty reduction, the government channel is important in terms of redistribution of income (McCulloch, Winters, and Cirera 2001; Blake et al. 2008 ), the situation is slightly different when it comes to one-off events. The fact that the two recent events occurred within a relatively short period of time and that their major influences took place a few months afterward (see Song, Gartner, and Tasci 2012) mean that the government might not have been able to react in a timely manner by changing its spending and tax rates.
Therefore, the government channel was not explored in this study.
The price channel captures the effects brought about by changes in the prices of different goods due to an event. The breakdown of spending of the two household groups on different goods in 2008 has already been shown in the China I-O tables. The urban households spent US$143.8 billion, and the rural households spent US$484 billion. In the CGE model, the price channel can be reflected through household spending, which is calculated by multiplying prices by quantity. When an event has negative effects and decreases inbound tourism expenditure, the prices of tourism-related products decrease. In China, urban households spend more on tourism-related products such as flights, hotels, and restaurants, so they are better off when accounting for the prices channel.
The earnings channel captures the changes in income earned by different labor groups.
The labor earnings from 42 sectors were separated for the rural and urban labor forces based on various data sources, including the China I-O table, 
Results and Analysis
The loss of tourism demand
The two recent events resulted in a loss in terms of international arrivals to China, because there were fewer tourists than the econometric model's projected level. Based on the econometric model described in Section 3.1, this loss in tourism demand before and during The preceding figures were further processed to estimate the loss in tourist arrivals and tourism receipts from all foreign source countries to China. Table 3 presents the overall loss from China's inbound tourism.
<Please insert Table 3 about here> The two events and the visa restrictions associated with the Olympics had sizable negative effects. In particular, because the Olympics were expected to increase tourist arrivals, the organizers and the government were insufficiently prepared and did not have proper strategies in place to address the negative results attributed to crowding-out effects. The visa restrictions along with the crowding-out effects may well explain why the Beijing Olympic
Games adversely affected the Chinese economy.
The distributional effect
Before the distributional effect on rural and urban households is presented, the total economic effect of the two events is discussed. According to row (b), the welfare loss from the Olympics (US$−415.7 million) was much higher than the loss from the global financial crisis (US$−184.0 million). One potential reason for this is that the Olympics were held in China, which had a direct effect on inbound tourists traveling to China. In contrast, the global financial crisis initially occurred in the U.S.
and affected China's tourism indirectly.
<Please insert Table 4 Apart from urban labor used in the primary industries, an increase in the value of labor and capital use can be observed in both the primary and secondary industries. This can be explained as an effect of reallocating labor and capital resources from the tertiary industries to the primary and secondary industries. For example, an employee working in a restaurant (a tertiary industry) might have lost his or her job in the wake of a decrease in inbound tourism demand; consequently, he or she might have ended up with a new job in a company manufacturing clothes (a secondary industry).
A larger value of rural labor (US$90.1 million) was reallocated to primary industries.
From the perspective of the labor supply, rural households tend to consist of more unskilled and/or semi-skilled laborers due to the financial difficulties involved in gaining access to higher education. Therefore, it is likely that these households would be reallocated to primary industries. However, because factories are mainly located in urban areas, those with an urban hukou are more favored in the urban job market. The hukou system practically imposes a barrier that prevents rural labor from accessing certain job opportunities in secondary industries in urban areas. The secondary industries are capital intensive and are allocated a greater value of capital use totaling US$774.0 million.
In terms of the value of urban labor use, the reallocation is not only from tertiary to secondary industries, but also from primary to secondary industries. Urban households, which hold urban hukou status and provide more semiskilled and skilled labor, have much more 22 flexibility in choosing whether to work in primary or secondary industries. A smaller decrease in the price index can thus be observed in the secondary industries (−0.104). This further led to a smaller decrease in supply and in labor wages than in the primary industries.
Therefore, it can be concluded that the value of urban labor in both the primary and tertiary industries flowed to the secondary industries.
A negative percentage change in the price index can be observed across all three industries. The decline in tourism demand brought down the prices in the tourism-related sectors (tertiary). As the primary (agricultural) and secondary (e.g., construction and food processing) industries were direct or indirect suppliers to the tourism-related sectors, a decreased tourism demand caused a decrease in the demand for those suppliers in the other two industries, which further decreased their price index. The secondary industries experienced a smaller decrease in the price index (−0.104) than the primary industries (−0.110). Because the secondary industries were much larger in scale than the primary industries, the effect on the price index of the former was smaller.
<Please insert Table 5 about here> The distributional welfare effects of the Olympics and the financial crisis between rural and urban households are displayed in Table 6 . In general, the visa restriction policies, Olympics and financial crisis had much larger negative welfare effects on urban households than on rural households. The total welfare loss of urban households was US$468.5 million, more than three times larger than that of rural households (US$131.2 million). In other words, of the total welfare effects (US$−599.8 million), the greater effects (above 78% of the total)
were distributed to urban households, and much smaller effects (below 22% of the total) were distributed to rural households.
<Please insert Table 6 about here>
The earnings and price channels within the three-channel framework can mainly explain this.
First, the earnings effects were higher for urban households. Although many tourism-related sectors such as restaurants and hotels require low-and medium-skilled labor, there are more urban households working in these sectors because more tourism-related sectors are located in urban areas and many of them require an urban hukou. The fact that more urban households are employed in tourism-related sectors results in a larger change in the income earned from these sectors. The Olympics and financial crisis caused a decline in tourism demand, which temporarily led to a contracted tourism sector. This brought a larger welfare loss to urban households. Second, the price channel plays an opposing role to the earnings channel. A decline in tourism demand brought about a slightly decreased price index in the tourism-related sectors, which slightly increased real income levels. This means that the price channel slightly offset the negative welfare effects brought on by the earnings channel.
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Policy Implications
The estimation results show that the two events under consideration brought about a substantial welfare loss to Chinese households, thanks to the crowding-out effects and visa restrictions before and during the Beijing Olympic Games and the global economic crisis.
Overall, urban households suffered 3.6 times as much welfare loss as rural households (see Table 6 ). To mitigate such loss measures should have been taken to generate income from tourism activities and to distribute income more equally between the rural and urban households. Meanwhile, ongoing marketing efforts could have been made to entice both international and domestic tourists to visit Beijing after the Olympics. Along with these measures to increase tourism activities, the local government might have considered providing subsidies to the tourism-related businesses affected by the events so that they could weather the economic downturn.
In the long term, measures to mitigate welfare loss may focus on addressing the ruralurban divide. That requires retraining of people who lose their jobs and are shifted to other industries. According to Table 5 , urban households employed in tertiary industries are likely to be reallocated to secondary industries such as manufacturing, and rural households are likely to be reallocated to primary industries including agriculture, partly due to the lower skill sets required. Training in the skills required to work at manufacturing firms can be provided to the urban households affected, and subsidies for purchasing seeds and fertilizer for plants can be offered to the affected urban households. More fundamentally, education can be made more accessible for the rural households to increase their employability, which ultimately translates into higher income.
Long-term measures should include fostering a balanced development of the tourismrelated sectors between the rural and urban areas. As discussed in Section 2.3, the urban- 
Concluding Remarks
Given its far-reaching links to other sectors, tourism is bound to have economy-wide effects when it is influenced by various events. In China, the economic effects associated with changes in tourism demand are unevenly borne by rural and urban households. As such, balancing the distribution of economic effects has a profound significance for the overall welfare of the society.
This study finds that due to the deterrence of inbound visits during 2008-2009, urban households in China suffered 3.6 times as much welfare loss as their rural counterparts.
However, urban households gain much greater economic benefits when advantageous events such as the Olympics do take place. This contrast clearly points to the need for measures that counter the rural-urban divide.
From a methodological standpoint, this study represents an additional attempt to complementarily use the econometric and CGE models at different stages of estimation to obtain more accurate results. The two-household CGE model also makes it possible to evaluate economic effects in detail. One limitation is that the econometric model relies on the availability of relevant data such as macroeconomic and tourism demand variables; the CGE model requires national account data and IO tables. The data may be published for some destinations only, and the observations may cover a short period of time, which makes it difficult to conduct the modeling exercise. This study conducts a post-event evaluation that provides implications for future events.
Future studies can apply the approach developed in this study to conduct pre-event evaluations of the distributional effects of events and by doing so offer suggestions for event management even before the events occur. Source: Li and Song (2013) , Song, Gartner and Tasci (2012) , and the authors' own calculation from the econometric model. 
